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[Column No. 1] 

SPECIFICATION 
Title of the Invention 
Method for Manufacturing Semiconductor Device 

Claims 

A method for manufacturing semiconductor device, characterized in that a 
polyimide resin film is formed over the entire surface of a semiconductor [Translator's 
note: 'semiconductor' wafer is used midway through the document and changed to 
'silicon' wafer thereafter] wafer on which elements have been formed, and bump 
electrode holes are formed in this polyimide resin film, after which metal bump 
electrodes are formed, and then the semiconductor wafer is diced. 

Detailed Description of the Invention . 

The present invention relates to a method for manufacturing a semiconductor 

device. 

The surface protection film of a semiconductor device used to be removed by 
chemical etching in the scribed area around a chip. This is because in the scribing step 
conducted when a semiconductor wafer was divided up into chips, the surface protection 
film would crack or break apart, which precluded the desired passivation effect from 
being achieved, and because if there was no surface protection film in the scribed area, 
finer lines could be cut, there was less breakage around the edges of the chips and less 
residual internal stress, and the fracture surface was cleaner. 

However, when a conventional semiconductor device 

[Column No. 2] 

was structured such that metal bump electrodes whose main component was gold (Au), 
lead (Pb), or the like were provided over a surface protection film composed of a 
polyimide resin (which was used to protect the surface of the semiconductor device), a 
drawback was that the polyimide resin around the edges of the scribed area would swell 
and peel away in the chemical etching step performed in the formation of these metal 
bump electrodes. Consequently, after the semiconductor wafer had been divided up into 
chips, the surface protection film composed of polyimide resin around the edges of the 
chips could not provide the desired passivation effect, which diminished the reliability of 
the semiconductor device. 

Accordingly, the present invention was conceived in light of the above problems 
encountered in the past, and it is an object thereof to provide a method for manufacturing 
a highly reliable semiconductor device, which prevents delamination of the surface 
protection film composed of a polyimide resin around the edges of the chips. 

To achieve this object, the present invention is a method for manufacturing 
semiconductor device, characterized in that a polyimide resin film is formed over the 
entire surface of a semiconductor wafer on which elements have been formed, and bump 
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electrode holes are formed in this polyimide resin film, after which metal bump 
electrodes are formed, and then the semiconductor wafer is diced. 

[Column No. 3] 

The present invention will now be described in specific terms through examples. 

Figs. 1 to 6 are cross sections illustrating the steps entailed by the method for 
manufacturing a semiconductor device in an example of the present invention. In these 
drawings, 1 is a silicon wafer on which elements such as diodes or transistors have been 
formed, and 2 is a silicon oxide film formed on the surface of the above-mentioned 
silicon wafer 1, such that the surface of the silicon wafer 1 is exposed over the electrode 
contact portions of the elements formed on the silicon wafer 1, and the dicing area of the 
silicon wafer 1. 3 is an aluminum wiring layer that serves as the electrodes and wiring of 
the above-mentioned elements, 4 is a polyimide resin film that serves as a surface 
protection film, 5 is a chromium thin film that serves as an underlying metal film of the 
bump electrodes-, 6 is a gold thin film that similarly serves as an underlying metal film, 
and 7 is a lead-tin (Pb-Sn) solder bump electrode that serves as the bump electrodes. 

The method for manufacturing a semiconductor device pertaining to the present 
invention 

(Column No. 4] 

will now be described in detail in the order of the steps thereof. 

(A) A silicon oxide film 2 is formed on the surface of a silicon wafer 1 on which 
elements have been formed. This silicon oxide film 2 may also be a masking silicon 
oxide film for the selective diffusion of impurities, used to form the elements on the 
silicon wafer 1 . 

This silicon oxide film 2 is selectively removed by photoetching to form electrode 
contact holes and expose the surface of the silicon wafer 1 in the dicing areas. An 
aluminum wiring layer 3 is then formed by aluminum vapor deposition and photoetching 
(Fig. 1). 

(B) The entire surface of the above-mentioned silicon wafer 1 is coated with a 
polyimide resin to form a polyimide resin film 4 as a surface protection film (Fig. 2). 

(C) Metal bump electrode holes are formed in the polyimide resin film 4 by 
photoetching. The polyimide resin film 4 here remains over the dicing areas, without 
being etched away. A chromium thin film 5 is then formed over the wafer 1, and a gold 
thin film 6 is then formed over the entire surface of this chromium thin film 5 by vapor 
deposition (Fig. 3). 

[Column No. 5] 

(D) The unnecessary portions of the gold thin film 6 and the underlying 
chromium thin film 5 are then removed by photoetching (Fig. 4). Since the dicing areas 
are covered by the polyimide resin film 4 during this photoetching, the wafer 1, the 
silicon oxide film 2, and the aluminum wiring layer 3 are not affected by the etching 
solution, etc., nor is there any decrease in adhesion between these and the polyimide resin 
film 4, or any resulting delamination of these from each other. 
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(E) Lead-tin (Pb-Sn)-based solder bump electrodes 7 are formed over the gold 
thin film 6 (Fig, 5). 

(F) A high-speed rotary multi-blade dicing machine is used to cut the dicing areas 
of the wafer 1 and form chips (Fig. 6). 

The semiconductor device and manufacturing method therefor pertaining to the 
present invention and discussed above have the advantages listed below. 

(1) The polyimide resin film 4 is left behind as a surface protection film over the 
dicing areas of the silicon wafer 1, 

[Column No. 6] 

and photoetching for forming the metal bump electrodes 5, 6, and 7 is performed in this 
state, after which the silicon wafer 1, including the polyimide resin film 4, is diced to 
form chips [Translator's note: there is what appears to be a typo in the Japanese here, but 
the probable intended meaning is reflected in the translation]. Accordingly, adhesion 
between the polyimide resin film 4 around the edges of the chips and the silicon wafer 1, 
the silicon oxide film 2, and the aluminum wiring layer 3 is not adversely affected at all 
by the above steps, and there is no delamination between these whatsoever. As a result, 
the surface protection around the edges of the chips is complete, and the semiconductor 
device pertaining to the present invention affords extremely high reliability. 

(2) After undergoing the above treatment, the silicon wafer 1 is diced into 
individual chips, for which a high-speed rotary multi-blade dicing machine is used, so the 
dicing area width can be kept to a minimum, there is less breakage around the edges of 
the separated chips and less residual internal stress, the fracture surface is smooth, and 
furthermore all of this can be accomplished through a simple procedure. 

[Column No. 7] 

(3) The present invention is not limited to the semiconductor device 
manufacturing method described above, and various kinds of metal thin film and metal 
bump electrode can be used for the chromium thin film 5, the gold thin film 6, or the 
lead-tin solder bump electrodes 7. The present invention can also be applied to various 
aspects of a semiconductor device manufacturing method. 

Brief Description of the Drawings 

Figs. 1 to 6 are cross sections illustrating the semiconductor device in an example of the 
present invention and the steps entailed by the manufacturing method thereof. 

1 ... silicon wafer, 2 ... silicon oxide film, 3 ... aluminum wiring layer, 4 ... 
polyimide resin film (used for surface protection), 5 ... chromium thin film, 6 ... gold 
thin film, 7 . . . lead-tin solder bump electrode 

Agent: Toshiyuki Usuda, Patent Attorney [seal] 
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